FT Til' -sr-^:. _J.ie 413. . 453 
FT Disulfide- bond 211.. 353 
FT Di=.-Ifide--bcnd 223. . 333 
FT Disulfide Lcr.rJ 325. . 333 
FT Region 173. . 104 

FT /labels Ca bindir.y _it<r • o;rtornal leep 
FT Reyicn 235. .212 

FT /label ' Ca bindiny cite •• oxt&rnal loop 

PN WCS10S314-A. 

PD IS -MAY- 1931. 

PF I2-CCT-103®; NLS15I. 

PR 25-CCT-1933; KL -032651. 

PR 18- APR-1399; ML- 033317. 

PA <HDTK-> HQT HOLLA" D BIOTECH. 

PI Vandeven W, Van Den Ouueiand AM, Vandui j nhovLT. JL, Roobroefc 
AJK; 

PI Koning PN; 

DR WPI; 91-1S395S/22. 

PT Pharmaceutical coupon. with endo-proteoiytic activity - 

cciuprisee 

PT furin ;r its fragment, and is ueed to prevent obstruction 
of 

PT vital organs. 

PS Disclosure; Fig 1; 29pp; English. 

CC The sequence is encoded by the fur gene located in the 
gene me 

CC upstream of the human fes/fps protooncogene 'Van den 

Ouweland et 

CC al., Nucl. Acids Res. 17, 1989, 7101-7102). Furin is a 
restriction 

CC endopeptidase which processes precursors of polypeptide 

hormones, 

CC growth factors, toxins, etc. It can be used to trreat 
diseases 

CC associated with inadequate processing, or to clear 

deposition cf 

CC substrate proteins (to alleviate obstruction cf vital 

organs > . 
SQ Sequence 794 AA ; 

EQ 7® A; 46 R; 33 N; 41 D; © B; 22 C; 41 Q; 43 E; © Z; 37 G; 

GQ 25 I; 56 L; 24 K; 3 X; 21 F; 48 P; £1 S; 55 T; 17 W; 22 Y; 
58 V; 

Initial Score - 777 Optimised Scare = ' 777 

Significance = 5£. 26 

Recidue Identity = 97% Hatches » 777 ' Mismatches 
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Gspa = 3 CuRsorvativo Substitutions 

=• 3 

X 1® 2® 3® 4® 5® S® 

7® 

MELRPWFLWVVPPTG7LVLLAADA2GQKVFTNTWAVRIPGGPAVANSVARKHGFLKLGQIFGDYY 
HFVJHRGV 

! I I i I ! ill! 
I I ! ! I 1 ! I I M I I I ! I I I I I I I ! ! ! I I I I I ! I ! I ! ! I I I I ! II I ! I I I ! ! I ! ! ! ! I I ! I 

MELRPWLLWVVAATGTLVLLAADAQGQKVFTNTWAVRIPGGPAVANSVARKHGFLNLGQIFGDYY 

HFWHRGV 

X 10 20 3® 40 50 S® 

73 

8® 9® 100 110 12® 13© 

14® 

TKRSLSPHRPRHSRLQREPGVQWLEQQVAKRRTKRDVYQEPTDPKFPQQWYLSGVTQRDLNVXAA 

WAQGYTG 

! I I I I I I II I II II I II I ! I I ! I I i I II I I II I I I ! ! I I ! I I ! ! ! I I I I I I I I I I I I ! I I I I I I I 

i 

TKRSLSPHRPRHSRLQREPQVQWLEQQVAKRR7KRDVYQEPTDPKFPQQWYLSGV7QRDLNVKAA 

WAQGYTG 

80 93 13® 11® 120 13® 

140 

15® IS® 173 183 19® 20® 

21® 

H3ILVSILDDSISKNHPDLAGNYDPGASFHVKDQDPDPQPRYTQMNDSRHSTRCAGEVAAVAMKR 

VCGVGVA 

III I I I I I I I I I I I I I I I I ! I ! I ! I I I I 
I I ! ! I I I I II I I ! I ! I I I ! II I I I ! ! ! ! ! ! I ! I I I II I I I I 

HGIVVGILDDGIEXKHPDLAGNYDPSASFDVND2DPDPCPRYTSMNDKRHGTRCAGEVAAVANKG 

VCGVGVA 

If:® 160 17® 18® 13® 23® 

21® 

220 23® 24® 250 26® 27® 

28® 

YNARIGGVRKLDGEVTDAVEARSLGLMPNHIHIYSASWGPEDDSXTVDGPARLAEEAFFRGLSQG 
RCGLOSI 

: ! i ! i : : : i i s M i i n i 1 1 i : 1 1 1 i i n : i : 1 1 I : I : : 1 1 : i ! i i : i : i : : i 1 1 1 1 1 : : : 
i : i : i ii i : i 

YMARIGGVSMLDGEVTDAVEARGLSLKPNKIKIYSAEWGPEDDGKTVDGPAHLAEEAFFRSVCSE 



ID P7035G standard; protein; 499 AA. 
AC P7005S; 

DT 27-JAK 1991 (firat entry) 

DE Partial sequefnee of large apen reading frare ir. 3. I kb fur 
D£ cDMA soquGr.se. 

XW Furin; fur gene; tui:cr diagnosis. 

CS Moss sapiens, Folic eatue. 

FH Key Location/Qualifiers 

FT Detain 2G1..41S 

FT /lubei-cycteine-rich region 

FT Detain 418. .433 

FT /label -transmembrane do..:.iin 

FT Domain 438. . 450 

FT /IuboI~trans:r.esbrane domain 

PN EP-246709--A. 

PD 25-NCV-19S7. 

PF 19--KAY-1987; 23094®. 

PR 28- KAY --1986; KL-001271. 

PA ( UYKA- ) Katholieke Univ. 

PI Van de Ven WJK, Rcebrcek AJM, Schalken JA ; 
DT? WPI; 87-328946/47. 

PT Recombinant DNA containing the fur gene - used far 

producing furin 

PT protein and antibodies and a a a diagnostic aid in the 

detection of 
PT tursoarD. 

PS Disclosure; Fig 9A ; 24pp; English. 

CC The sequence is the partial amino acid sequence of the 
CC fur gene open reading frame. The fur gene eneoding furin 
CC is in the human and cat genomes directly upstream of the 
CC fes/fpe prcto- oncogene. Furin is strongly expressed in 
CC specific types of tumors and labelled RMA or DNA probes of 
CC the fur gene and antibodies against furin can be used for 
CC diagnostic purposes. (See also N70060-62). 
SQ Sequence 499 AA; 

SQ 42 A; 24 R; 18 N; 22 D; 0 B; 21 C; 24 Q; 32 E; 0 2; 34 G; 
16 H ; 

SS 15 I; 47 L; 15 K ; 5 M; 12 F; 31 P; ^7 S; 42 T; 8 W; 13 Y; 
31 V; 

Initial Score = 487 Optimized Score - 487 

Significance - 3S. 38 

Residue Identity - 97% Matches - 487 Kisnatchoo 

12 

Gaps 0 Conservative Substitutions 

® 

293 X 30® 313 320 33® 340 

350 

GSIFVWASGHGSREHDSCUCDGYTNSIYTLSISSATOFGNVPWYSEACSSTLATTYSSCKQKEKQ 
IVTTDLR 



I I!!!!!!!!!!!!: I ! ! ! ! ! ! ! I ! ! I ! ! i I ! ! M M ! ! I I M !!!!!! I ! I ! I ! : ] 




fc ;.;ethod for the- direct recombinant production of activated protein C is 
iec^ribed. DKA compounds, vectors, and transfortsants useful Ik the method 
art? al^o diwdeced. The method involves transformation and culture of a 
l^ct cell with a recombinant DNA vector that encodes a protein C nolocuie 
in which the activation peptide is replaced with a cleavage sequence for 
3 cell acocciated protease. 

L. 4,992,373, Feb. 12, 1991, Vectors and compounds for direct expression 
>f activated human protein C ; Nile U. Bang, ot ai. , 435/226, 172.3, 
243.1, 24(2.2, 254, 320.1; 53S/27 [ IMAGE AVAILABLE 3 

iS PAT NO: 4,959,318 [ IMAGE AVAILABLE 3 L6 : 2 of 5 

^BSTSACT: 

Benoroic and cDNA sequences coding for a protein having substantially the 
3UTDG biological activity as human protein C and recombinant transfer 
actors comprising these sequences are disclosed. 

lethods are disclosed fur producing a protein which has substantially the 
same biological activity as human protein C. The protein, which may be in 
:he fox n of activated protein C, ic produced by mammalian host cells 
:ransfected with a plasmid capable of integration in mammalian host cell 
)NA. The plasmid includes a promoter followed downstream by a nucleotide 
sequence which encodes a protein having substantially the same structure 
and/or activity as human protein C, the nucleotide sequence being 
followed downstream by a polyadenylation signal. 

I. 4,959,318, Sep. 25, 1990, Expression of protein C; Donald C. Foster, 
?t al., 435/172.3, 226, 240.25, 320.1, 849; 536/27; 935/14, 29, 32, 48 
: IMAGE AVAILABLE3 

JS PAT MO: 4,784,950 L6: 3 of 5 

ABSTRACT : - — 

lethods arejian^closed for producing proteinc having biological activity 
"or «*bpztfd** *«coagulationj^j®^jfK?Efiated by Factor Vila. The proteins are 
) r o d tj^rL, b_y mamj^lJ ^ajs^^stT^cells which have been stably transfected with 
i DmA con^t^oC^containing a nucleotide sequence which codoe at least 
fartiaTly for eithor Factor VII. The nucleotide sequence comprises a 
first nucleotide sequence encoding a calcium binding domain, joined to a 
second nucleotide sequence positioned downstream of the first sequence. 
'n particular, the first nucleotide sequence may be derived from a 
jencniic clone or cDNA clone of Factor VII. The second sequence encodes a 
;ataiytic domain for the serine protease activity of Factor VIIA. The 
[oined sequences code for proteins having substantially the same 
iiological activity for °«blood** **coagulation**> as Factor Vila. 

3. 4,784,950, Nov. 15, 1988 p Expression of factor VII activity in 
lu.naulian cells; Frederick S. Hagen, et al. , 435/69.6, 172.3, 219, 240.2, 
J23. 1; 530/384; 536/27; 93®/l®; 935/11, 32, 48, 60, 70 

IS PAT NO: 4,775,624 C IMAGE AVAILABLE 3 L6 : 4 of 5 

DETRACT : 

"he present invention covspriuee novel DNA compounds which encode human 
;iOtoiB C activity. A variety of eukaryotic and prokaryotic recombinant 
)NA e??{pretision vectors have been constructed that comprise the novel 
jroto,i?o C activity-encoding DNA and drive expression uf p:rct.ein C 
ictivity when transformed into an appropriate host cell. The novel 
?.;pj;x^ion vectors can be used to produec? prctein C derivatives, cuch ac 
icsv-'-rarbcxylated, non-glycasyluited, cr nc-i- hydroxy lated protein C, and to 



-.u pi-oduive- sub-frag msfits of protein C, such os active or inactive .light 

heavy chain. The ree&rsbi'^ijr.t-pr educed protein C activity ic acofui ir« 
:he treat re.it and prcventicr. of q variety of vseuuiar diuorderw. 

*. 4, 775, S24, Oct. 4, 1988, Vuctora and ccmpcunds for expression af 
sugars protein C; Nile 'J. Baifsg, et al. , 435/22S, 69.6, 172.3, 243.25, 
152.32, 32S.1, 832, 849, r>3S/27; 030/1®, 24®; 935/14, 29, 32 [ IMAGE 

AVAILABLE] 



JS PAT NO : 
ABSTRACT: 



4, 77®, 999 



L6; 5. of 5 



High yields of active «-«Factor«« are produced by sulturdyng a CHC 

^eli line trenefected v?ith chronosorcall^-'lintegrated f«Factor°<' /•» IJi«« 
3DNA in medium to which vitamin X ic dgfded. 

5. 4,770,999, Sep. 13, 1988, High ^iel^p^ductiop^-Qf-^actlve ««Factor* 

Randal J. Kaufman, et al. , V^35/S9rgr~SX^i^2^ 3, 242. 2, 317.1; 
536/27; 935/14, 55, S2, 70 " ... 



(FILE 'USPAT' ENTERED AT 11:14:10 ON 03 JAN 92) 
9 S GAMKA-CARBOXYLATION 
928 S BLC3D ( W ) COAGULATION 
928 S BLOOD -COAGULATION 
S 5 LI AND L2 
5 185 S FACTOR- IX 

,6 5 S L4 AND L5 

> d kwic 16 1 

JS PAT NO: 4,992,373 [ IMAGE AVAILABLE ] 

SUMMARY: 
3SUM<4> 

The Role of Protein C in the Regulation of 
SUMMARY : 
3SUM<7) 

To understand how activateo v "pr^t ^ij^Z €p^own-^^ 
coagulation *; <»,. the f ollow^aQ-^FJef descriptiarT~o2 : ch^- _ Co^gulation 

m ie provided. The coagulation cysterr, is best looked at as a. 



L6: 1 of 5 



<?Blood*« ««Coagulation* 



3SUK(12) 

In . . . suffer severe, recurrent thromboembolic episodes. It is well 
.established clinically that plasma protein concentrates designed to treat 
.eraephilia B or #*faetor*« *«IX«* deficiency, which contain protein C as 
;n impurity, ore effective in the prevention and treatment of 
'.ntravascular clotting in heterozygous. 

SUMMARY: 

3SUM<19> 



Nascent 



of nascent hunor. protein C encode the cignai peptide 



* «gu'.r.nci »«.-•» «earbcjzy lotion « «■ of protein C. 



sgaana**. -#<?carbci:ylatian«*--a reaction which adds a carbci:y 1 group to 
tanic aeids at the . gair.na. -carbon. 



. gcHRa. -corbo^ylated protein--a protein in which some glutamic acids 
•esidues have undergone . »»gamraa**. -*«carbo5jylation«t>. 



Naccent protein- -the polypeptide produced upon translation of a inRNA 
transcript, prior to any poct-translational modifications. Hot/ever, 
poct-translational modifications such as . »*gamna« « . -««carbo>sylation« * of 
jiutamic acid residues and hydroxy lation of aspartic acid residues may 
dclvt before a protein is fully translated from an. 

5ETDSSC : 

)ETD( 14) 

The ... of the prep^r r 6^ep>±Qe of/a), garama. -carbosyloted protein. 
Examples of such . gaTsvrj^rT-carh^fxyla^^ include, but are not 

Limited to, factor VJ/f, * ^f^G-tr^r^ «^^jif^ « , factor X, prothrombin, protein 
3, protein 2, and, most - p'-o^er^dA^^protein C. 

5ETDESC : d-^^ 

)ETD(i5> 

The C, are responsible for calciuvn-binding activity of these 

aroteins. The calcium-binding domains of these plasno proteins, such ac 
factor VII, *«factor«« factor X, prothrombin, and protein S, are 

Interchangeable (see European Patent Publication No. S215548A1, at pages 
12 and 13) and. 

3ETDESC: 

)£TB<20> 

releases 

so as to generate? the reraovel of the propeptide frora 
secreted proteins include: 



jlucagon KLVGGGWQ 
32-ctoin C QVLRIRKR 
^factor»* KILMRPKR 
factor X NILARVTR 
Lisuae pla^ainogpn activator 
ARFRRGAR 



'ieavago sequences recognized by cell OLLOciated proteacoj 



Ac . . . signal peptide and proteolytic ciosvatjO suite tin the 
3ompcjinde of tho invention and provide the pQGt-tr&r.aiutional 
nodif icQtior.s, ouch dg glycooyiaticn, . «*gLirr.:a»«. -*«carbo2jyiaticn»«, and 
.. beta. -hydrc::yiatiQn, ac are cbeerved in hucan protein C present ir. blood 
;>.\ugdu. A wide variety of voctoro, diecusced beicw, . 

-> d kwie 1& £ 

J£ PAT HO: 4,959,318 [IMAGE AVAILABLE] L6 : 2 cf 5 

SUMMARY : 

3SUM<4) 

Protein C is a zymogen, or presurscr, cf a serine proteose which plays 
an important role in the regulation of -ffoblcod** ««coagulatioR«« and 
generation of fibrinolytic activity in vivo. It ie synthesized in the 
liver as a single-chain polypeptide which undorgocc aonGidercbl'j. 

NUMMARY: 

35UM(S> 

In contrast to the coagulaticn-prc-.eting action of other vitanin 
{-dependent plasma proteins, such as factor VII, ««factcr«« ««IX-»«, and 
factor X, activated protein C actc as a regulator of the coagulation 
srocess through the inaetivation of factor Va. 

SUMMARY : 

3SUM<15) 

The proteins described within the present invention may be used as 
ictive therapeutic substances, including use in the regulation of 
'»blood«« *»coagulationo«. Further, these proteins may be combined with a 
Dhysiologically acceptable carrier and/or diluent to provide suitable 
sharraaceutical compositions. 

3ETDESC t 

5ETDO) 

Given the foot that the activity of protein C is dependent upon 
3oat-translatio;ial modifications involving the *>«gamTfia»* 

»«carbojsylation*« of specific glutamic acid residues and cleavage to the 
;wo-chuin form, and may also be dependent upon the hydroxylation of. 

>ETDESC : 
">ETD< 12) 

The . . . proteins show considerable overall structural homology to 
?ech ether and to other- vitamin K-dependent plasma proteins, including 
5rcthrcnbin, factor VII, #«foctor*-» **I5'« *, and factor X. Sif^iiaritiec 
Include the presence of the Gla residues in the light chain and the 
lotivo cite serine. 

>ETDESC t 

JETS < 26 ) 

The . . . Gu deuc^ibed in '.'.R. potent opplicat icr. Cor. No. 724,311, 

Tiled Apr. 17, 1985, the aninc- terminal portion <cal*2iu.r. binding du:.:air. > 



produce a prutoin having tho activity cf factor VII. Factcr VII, 

»*f " factor X, prothrombin, and ps oteir; S chare this 

3 i a c -• t or ~i a 1" tioquence homology with pa otein C. Ccjiccquosstiy, a cicr.ed 

sequence cc::.pr isiny the. 

When . . . according to the present invention. The pre- -pro peptide 
ti£.^ that of protein C or another secx eted protein, such as **factor*« 
**ZXv*, factor VII, c/ prothrombin. 

52TDE5C : 

)ETD<89> 

To q£jcc?be the extent of *-»gon5Tiia«*-«*CQrbo}2ylation#« of the recombinant 
jrctein, camples of the culture vr.edia were subjected to barium citrate 
precipitation, a process which selectively precipitates. 

-> d kwic IS 3 

JS PAT NO: 4,784,350 LS : 3 of 5 

ABSTRACT : 

lethods are discloced for producing proteins having biological activity 
Jor **blood*« fi*coagulation*« mediated by Factor Vila. The proteinti are 
aroduced by raarernalian host cells which have been stably transfected with 
a DKA. . . the serine protease activity of Factor VIIA. The joined 
sequences code for proteins having substantially the catr.e biological 
activity for **blood«« «*coagulotion«* as Factor Vila. 

SUMMARY: 

3SUMC3) 

The present invention relates to »*bloed*« **coagu!ation«« factors in 
general, and nore specifically, to the expression of proteino having 
biological activity for *«biood*« **coagulation«^. 

SUMMARY : 

3 SUM < 5 ) 

**Blocd»^ « coagulation* « is a process consisting of a complex 
Interaction of various blood components or factors V7hich eventually gives 
-ise to a. 

SUMMARY s 

3SUM<6) 

There . . . formation through utilisation of factors present only in 
:<lacrna. An intermediate event in the intrinsic pathway is the activation 
.if ^Factor-®-® to Factor IXa, a reaction catalyzed by Factor XIa 

aid caiclun ions. Factor IXa then participates in the activation of. 

components present in tissue extracts. Factor VII, one af the 
^roei4sy:.-:e£j referred to above, participates in thy extrinsic pathway of 

blood" <? »*coaguiation«* by converting (upon its activation to Vila) 
'astci X to Xa in the presence cf ticcuo factor and calcium ions. . 
pathway as well ( Zux or.d Koraerscn, J. Biol. Cher.. 253: 2233-2233, 1S78) 
■jy piayitig a role in the activation o£ **Factor«» *«IX«*. 



SUMMARY : 



««Factor«« »«ijc<»» sirxsuiutss if; the Lloud uu a £5i. r iglo-shai« ^ssurcox of 
r.olesy.iar weight 07, 3C3 cr.d is ccnvertedl ts un active t^sxlr.o prctoasc?. 



SUMMARY : 
3SL'M<IS) 

Therapeutic . . . Factcr VII eai3t in the? txfe?at»serit of individuals 

.-inhibiting a deficiency ±r, Factor VII, ao well au Fuctsr VIII and 
»<iFaetor*« deficient papulations, and individuals with Von 

Jillob^ and ' s disease. Kore specif iccliy, individuals receiving Factors 
/III and III in replacement therapy f requentiy . 

SUMMARY i 

3SUM<12) 

Consequently, ... a need in the art fur a method of producing 
relatively large quantities cf pure preparations of Factors Vila and 
'*Factos*» *«IJJ««. The present invention fulfills this need through the 
jse of recombinant DMA technology, successfully eliminating the problem 
>f viral contamination. . . and, at the sarr.e time, providing a 
jansisteat and homogeneous source of active Factor Vila to trout Factor 
/III and ««Factor«* deficient patients and individuals with Von 

: 'illebrand ' g disease, as well as providing a source of purified 
»«Factor*-e »cI}Io<f for use ir. replacement therapy. 

SUMMARY : 

BSUM ' 14 ) 

Briefly ... of Factor Vila. The joined sequences code for a protein 

?hich upon activation has substantially the same biological activity for 

>«blood*« **coagulation*« as Factor Vila. The first nucleotide sequence 

^ay be substantially that of a gene encoding Factor VII, **Factorff* 

foIKon, Factor X, Protein C f prothrombin, or Protein S. Further, the 

Tirct nucleotide sequence may also encode a leader peptide corresponding. 



3'JMMARY : 
^S'JIKIS) 

In . . . include a double-stranded oligonucleotide. A particularly 
•iefe-rcd first nucleotide sequence is that encoding the leader peptide 
\nd Q'.r.ino-ter.binal portion of *«Factcr«* #»I}I-3<;. 

SUMMARY : 



Ii> . . » of Factor Vila. The joined sequences code for a protein 
>hich -apon activation has substantially the same biological activity for 
; ^blaod*» -^coagulation®* as Factor Vila. The nucleotide sequence is then 
'cilowed downstream by a polyodenylaticn signal. 

NUMMARY : 



Cirr.ilex . . . RNA splice sites, 
i;unstrea:n by a nucleotide sequence 



the RNA splice sites being followed 
whit?-; Ci-.'eri -st least partially fcr 



Fh _ .J . "ie '~ gc v1 . - _..„wJw_ - t-Iytiw J~ . th_ _ „i-._ 

j.^L ^ ^ 4 .v:' ; wf o"'"^! " ~-I"«"<. _ „~lr._>J ^(,^.2^ c~dv. fo. „ 

j. i J. h<- . .j _.L_t-..t — ily L v .- — >^ i., a lc^i j^*_vl-»y f 

•* ,.,.1-t'.,.. -T^^tw,' •■ "he 1Jlw ieai — L . _ !u, th_- 

fuIiwrfcJ downstr-e-a;.: by a peiyadesyicticr. signal. 

A . . . of Factor VIIo. The joined sequences scdej for a protein 



✓hish, jipcj/s activation, has substantially the uono biological activity 
r .-^ o*biaod«* ^^coagulation** as Factor Vila. 

"UEMARY : 

Ar. . . . ocpect of the invention disoioceo Hawaiian cells stably 

sncf ested to produce a protein having substantially the sarr.e biological 
activity ac ««Factor*-» *«!)'««. The cells are transfected with a DJ3A 
-■•cnctruGt c;.nt£.ir..-iRS a nucleotide oequenco which codes at least partially 
for • ♦•Fester «« The nucleotide sequence? cccpricos a first 

rucleutidc? sequence which encode a ecleim binding domain joined to a 
second nucleotide suque^Q. . . positioned downstream of the first 
sequence. The second nucleotide sequence encodes a catalytic domain for 
;he serine protease activity of #*Faetor»» »*IX»*. The joined sequences 
:.ode for a protein having substantially the same biological activity for 
•*b!c;:cd*<* «*ccagulution«* as «»FQUtor»» o<jIX<*o. 



:oum<2®) 

The present invention f j„ th.j. p c/^Ies fc. 2 clhcd cf j.* wd^w^.y ^ 
rctexn h^v^is b„^lo a ^„u.I u^tii 1 ty fo* Li^od^ <" <^cag ^ la Lii.i d 1 _ i 

> r^ct^i VIIw thresh cst^ti^shxna. ^ a . -i^n ho_t c-11 ahxch c_r.t. *i _ 
a D^A Cwn^tr dwL *M . ing a nucleotide ujq^L^. uhx<_h. . . ~f Fv-~to- 
.' 1 1 <_ . Tr ^ > ^ ed _e M „e.*ces Cvdo for w p - '-^ \A^~h, , ^ n u-Lvut^cn, h< — . 
^L^ta^l-^liy the. c« c L„oi_gic_i soLtf^y fc- ~ 11^* d- ^Cuj^l^L. 
js Factor Vila. Subsequently, the '-.aionalxon host il grown in an 
^.^.u', _J-w' ^..d the protean -duct >_ ^cd J by J '.>.. 

SUMMARY : 

IGUM',21 ) 

Still w fv.whc. ot af th.. p.t-cr.t -r.v-.it-=.» d*w_iw_t ^ - ,t 4 ht J £* 

..jJv-.., j.-.Lj.i !..Vi.. 8 b*-I- d -w-I ^.-t- it> for »bic.J 
»«j wus) .:ctisn ■> -^dieted by F__L„ * T V*». Th_ ethed co >^_^_ 

^taLi^h^. s ^ 'ul^n he _t -_ii > h^. h uvfitc.fi. 
; t = l a - r.-wl^t^Ji -w^-^n-^ -L 1 ^ » t L iiy £c 

* F*. ' - > 13' Th<_ .-q- ^ t _ *± I ...i^t.'. 

!«. c y^-'ch ^ .^aJj- ^ ^^i^i. 4 1 -~..J^„._, ,:r ^^i. J L, ^ w^iJ 

- .Ll^ty „£ r'„L. IJ''». The „ I _ ' ^ t — w-J. £w. _ 

=..:oi.-d( >d .\v the -aj.-ru.Man hc^t. 



A ---th.rJ fsi dj^l..£ a r .^l.; I.cjL..^ lioli^^l astivity f~.> 

■■••^ *~e-.a u ;SwM...*" %_Jl..t_J by Fs^ta. Vila th.av^L ^t-lil.-hir.b . 

..r.u::-<. L.',t th-t --nt^ir.., - DHA i^-t:-', us :'aaaaILed a*; vs- la 



. STN> ^ T "5 DECC: 

FIG. 2 illustrates the jsini.ng cf o ^ Fast aa ««>IX*« leader aa-juances t.^ 

i ^c^uer.co er.ccdi-ng u wSJiscnsuss saiciv.v. bindir.g dwaair;. 

3KAWIKG DEFCs 



produce c;r in~f ra::c 



>RWD ' a ) 

FIG. 5 illustrates the etnst/i:ctioj: of a plasaid containing a coding 
jo^ue.ise f cr a ««Faetcr«* ««IX-s>*/Fsc}tia VII fusion p-'^tui^. 

3BAWIK2 DEGC t 

FIG. 7 illustrates the nucleotide sequence of a ««Factcr *« *«IX**/Faatcr 
711 cD"A fusion. 



3ETD<13> 

For Factor Vila, biological activity la characterised by the mediation 
jf o*biood*« «*aoayuiatio««* through the? extrinsic pathway. Factor Vila 
jcti votes Far, tor X to Factor Xa, which in turn converts prothrombin to 
ihrcsbin, thereby. . of a fibrin clot. Because the activation of 

'water X is wSi::.^n to both the sxtrlnsic and intrinsic pathways of 
-•"bloGdo* ••G&ogul&tion* «, Factor Vila ^ay be used to treat individuals 
.over sly deficient in the activities of ♦•Factor** **IX*«, Factor VIII cr 
a.n Wills-brand Factor. 



FTD J 1 1 ) 

The Liaiac.ioci activity if "Factor" **IX«» is characterised by the 
. ,::-tic. •""bleed** «*_cag--iat±o;i** through the intrinsic pathway. 
r r^l.;"" ---IX<--* i_ activated to Facte* IXa by Factor XIa. Factor IXa 
tlvat-.r F^at-^r X L„ Factor Xa in the presence. 



^ftd;:2) 

Al, , . . at a ccncsiitraticr. cf aj.pi* c^l^steiy 2<S(? c^i ass pui* liter 

:f Ll^cd. I;, addition, it is diffiw.lt t - roperete frss prsth.. cabin, 
•• 'Factor »•» **IX** and Factor X and is sussoptibie te ^raetssiytic stt^.IL 



FucLur VII. 



DETD ' I* ) 



Sivc-r. the fact that the activities of Facte; 3 VII and IX are 
ipcr. pcst-tz evolutional modifications involving the? *»satr.ma#* 
♦caxbcnyiaticifi** cf specific yiutatsie acid residues, and cay 
:©pc>fcdoat upor; the hydrcjsylaticn ef c specific osportic acid 



)etd: is.; 



Accordingly, the present invention provides a cethod of producing 
srotein having biological activity for ••bicod*« 
jy Factor Vila using stably trar 

on also pravirir?c a method of producing a protein having 
vity for «*biood** «»coagulution*« mediated by ««Factor* 



IS) 

As . . . homologous in both aninc acid sequence and in biological 
[unction (FIG. 2a). Further, the carbosy-tonninal pcrtinnn of Factor VII, 
jrcthro^bin, "Factor" *«IX»«, Factor X, and Protein C determine their 
specific serine prot 

/ETDESC : 

>ETD < 17 ) 

Factor . . Ki-.Kullen <i 

if the <* ° bluud 0 * < 
luKuller. (ibid) yielded 
of. 



)ETD<19) 

In comparison to Frsrtor VII, #*FGetor«« is a relatively abundant 

-rotcin and the 30quc.ee of a sDNA cioi;e cf the hunion «*Factor*'» ** . 
jene is known (Xurachi and Davie, Proc. Natl. Acad. Sci. UGA 70 1 
14SI-S4S4, 1982; and Anson et si., EKDC J. 3: 1OS3-1Q60, 1984). The 
»iructuve ef the »*Fuatc/«« ««IX-»* gene has been characterised and the 
i.-nino acid sequence of the protein has been determined on the fcasi~ of 
:hs> !:.iown nucleotide sequence. Setae protein sequence data have also bees 
rabiished for hur.an and bovine o«FG>ctcs-«* o«lX*<* and the t .(.>q;:onaso 
inalyzed (DiScipio et al. , ibid). The seine terminal pcrtior. cf the 
jrctoin containc 12 glutamic acid residues. . . that are converted t;. 

beta, -sa^ fco,-:ygiutU7r;ic acid (Gia) residues in the mature prcteir.. The 
:iesvage sites in velvet ir. the- activation sf "Fdutcr'f- «*IX*« have also 
JUC.-I identified (Kuucchi u;')d Davis, ibid). A sequence at the 5* end of 
:he * •Faciei' *« *«I)joo cDI'A clone cedes far a signal peptide which is 
.ypisci of those fcund in cost secreted proteins (Kusuchi and Davis, 
.bid). The expression of the "Fact^" «*IX«* gene through recombinant 
)NA ..isthcds has not been previously repeated. 



ivj.f t.ial uDNA clone tc hybrid coding ; 




■5ETDESC i 
3ETDJ24 ) 



aequer.oeo cc-pricir.g a cD"A f rag-meat 
tc* * '""12' * 3k. J a wyr.thctij goi.e 
binding dc^ii ~r a pi cd^ct ed ^ .,.*._ 



The louder ez;ccdod by . lambda. VII24S3 Is exceptionally iony $ r>8 ar.inc 
aside) and hat* a very different hydrcphobicity profile when compared uit 
• ♦Factor** **IX«*, protein C end prothrombin. This loader contains two 
-.etc, ut positions -S2 and -25. Initiation a^fcst likely begins at the. 

ej:on-like region in the genomic clone, results ii. a 38 asaino acid 
Leader with a hydr cphobicity pattern ir.ore analogous to *»Fsotcr** c'fIX** 
protein C, and prothrombin. 

3ETDESC : 

3ETD<27) 

The . . . downctrsac f roir, the promoter and upstream frcs the 
Insertion cite for a gene encoding a protein having biological activity 
far **blood«* ««coaguiation**. Preferred RKA splice site sequences may b 
obtained frcn adenoviruc and/or irasunoglofcuiin genes. Also contained in 
the expression vectors is. 

5ETDESC : 

Factor VII and **Factor*« **!){* - produced by the tronsfectod cellG may 
iu removed frcrr, the cell culture medio by adsorption to barium citrate. 
3pent rcedium. 

5STDE5C % 

5ETD<3I ) 

Ir. — ij 4 y, Lhe ^recent invention provides o method for the production 
,1 ^rot-ins having the activity of vitamin X-dependent ** blood* " 

ccagvilatxcn** factors using trancfected ^.a^malian cells. Gene sequence 
■ jJ • a th -i-^oiiic worine protease domains of the coagulation factors 
-re isolated from. . . are then joined in u*- appropriate expression 
'v^U; _ j ^s to encode a protein having the desired biological activity 

-•bleed ^ "ocoag jiwtAon**. The resulting vector and a plasraid 
-wj.La_..j... a ^ d. ug resistance marker are co-transf ected into appropriate 
i ai-an culture cells. Transf es.ted. . . as G-418. The prctei 

a J. t_ u. l Lhor. p-rifj.ed fror. the ceil growth medio and assayed far 
-i. 3 *vCl ^'l—v* ty ±r a *«bicod*» *»ccegulatien*« assay and for 
u . Ijj^ ul orj— • reactivity using antibodies prepared against 



'♦Factor** **Z % A** and 

3c.-.s«n;rus sui^i^K blading dcrsain. The hybrid coque.nses: axe then /jci/sod to 
partial cDKA. . . VII. Ejja^ple 5 describes the c^^tr^ticn of a gene 
le-vc/iCL- anccding a fuaicn prctc?±n yesprioing thc s aalciu:.: bir.dir.g dovr.o.1.'. 
af * ♦Factor ♦♦ **I5U* end the specific sex ino protease detain of Factor 
VIZ. ZZr:z:.:plu Z> describes the cer.otruetiun of the vector pD2 for uco in 
proteins having biological activity for **b!eod** 
in Lransfoatv-jd ;,;csn;alien ceils. The 

In r.jjrpio 5 is 

:>f the vector pD2 to ex prose a gene for ♦♦Footer** **IX 

effected ;-a^uIian ceil line. Example 8 
Lho vector pM7I2E, which contains DKA cequor.coc encoding a primary 
iransloticn product comprising the leader oeqaer.ee of ♦♦Footer** **IX*« 
faced to Factor VII. Thic vector may be used to produce a protein 
Lhe activity of Factor VII in. 



5ETD<S-S> 

Further . . . ah the cleavage site of Fo 
IcMuIlen, Throrcbosio Research 22: 275, 1D81). Corcpcr icon of this 
to **Faotor«* #*IX«* <Davie et al. , ibid) and Factor X <L 
5 roc. Natl. Aead. Sci. U.S.A. 81: 3SS9-3702, 1984) asiao acid. 



Because . . . (Kurachi and Davie, ibid; and Davie et al. , ibid), and 
join thic to a portion of the prepro sequence of ^Fostar" **IX**. The 
:hird strategy relies on the functional homology of the " 
regions of Factor VII and »«Factor*« **IX**. A sequence 



coding regions for the leader and a. r.ir.c- terminal 
**IX«*. Thic vqi3 



portion of «»Factor** «*IX**. Thic sas then fused in the proper 
orientation to the partial Factor VII oDNA. 



)ETD ( Sfi 5 

The leader encoded by . lambda. VI I24G3 is exceptionally long <S3 arsine 
acids) and has a very different hydraphebieity profile when compared with 
► ♦Factor** **IX*«, protein C and pn othrcr.:bin. This leader contains two 
lets, at positions -GS and -2S. Initiation r.ost likely begins at the. 



)E7D<83 3 

■ ♦Fat-tor** ** IX** -Factor VII Hybrid Genoa 



Synthesized Ceding 



)ETD<34) 

\. C;-;.'.ctruf.ti.-u; of a hybrid ♦♦Footer* 



leader -synthetic Factor VII 



5ETDEGC: 



The . . . F^tc- VII a..uiacj, thir, ayntfcoti;-. fr-.j-cvl :th;: bw.L.w.ju: 
^e^uonet.') vac jcined ta c.ne af tw^ is-adej ^cii^.-^Q^ -do- ivs-d f * t;..; a 
»oFat3tor»* o«IX«* uBXA uicr.©. Thi- strategy is outlined in FIG. 3. 

?ETDEGC s 

^TP « 3£ ) 

A cDSA coding far hur.an • •Footer «• «*IX«o ;;as obtained from a library 
with sSKA £i huzcr. liver {Kuruchi and Davie, ibid).. The 

*»Fastcr«« a^ix* 5 * icquor^c.' 1 was isolated from the- ^DI?222 ve-atai- by 
iigection with Pet I end wut inserted int.; the Pet I site. . . placed 
-;as designated FIX-pUCi3. In arder tc remave the? S-rioh region which wuu 
jresest ct the 5' t?nd o£ the -Faster^ insert ao a result cf cDMA 

Zoning, a synthetic oligonucleotide adapter was substituted far the 5* 
>nd of the cloned. . . overlap, the fragrant ends filled in and cut 
/ith appropriate ^astriatisn oridonusioacss, and the resulting fragment 
•?qu joined to the »oFactor<»<t *#ix<f* sequence. 

3ETDESC : 

>2TD<83) 

The modified "Factor" sequence was then constructed by 

sambining 0. IS pmoies cf the synthetic Pat I-Cfa I adaptor fragment, 3. 14 

jcoIgs of a 1.4 kb Cfo I-Baiz HI ««Factor«« ««IX*« fragment from 

•IX-pdC13, and 0.14 proles of a 2.7 kb 3sa HI -Pat I p'JCIS vector fragmc-nt 
In a 2G ul. 



In order to confirm the sequence of the altered region of the **Faetor*« 
♦«IX*« portion of the FIX < -G > . f wdarw. pUC13 construct, dideoxy sequencing 
Jirectiy on the pUC piasr.id using the 3RL, reverse primer was perfcrwed 
iLJing. 

5ETDESC t 

>ETD<93) 

The resulting recombinant plaeraid contains three Kae III cleavage cites, 
the first at position 39 in the "Factor** »oIX« 
tauod on the published sequence cf Anson et ul. (ibid), 
!irst ATS), the ~ec?ond. . . site at 12 
frcm the codens for the Lys-Arg pro 
»*IX«* molecule. In the final **Faa 
.;3^ctructs, the ««Factor«« **IX** 

3D to 13S, was joined to a synthetic double-stranded fragwont cora 
the predicted consensus sequence and the last 3 uodeno of the »*Factcr»* 

■><>IX«« leader sequence. 




The madifi^d "Faster** **IX*« fragment was removed freer. 
"IX<~G>.£wdurw. p'JC13 as a Hind II I -Ecu HI fragment. Approximately 23 ug 
;f placid was digested with 3®. . . at 37. degree. C. overnight. The 
\>acti an wa_ terminated by heating at ZiZt. degu ee. C. for IS minutos, and 
:ho vfutcr and ""Factor"* *-"IX*» fragments were eieetrophoreuiod an a 1% 
: 3 u.-^o u ei and purified by eiectrc-eluticn . The *«»Faetar*"* **IX»* 
r« agmoiit w«.s i.reaipitab_'d with a-thancl, resuspended in buffer attaining 



37. dugj-uu. C-. Tht.« UluO. Ill-Hue III 29 b_>L.-f pair •-Farter** 

f--.~--7.t w... l_t £- "hi- dl^eat by ::lut..,,;.^-:;, u I.SIi 

a b _.. _ t,c,:. I -.11 .wd iy eie-;trreluti_.\. T^ abtui.. the Ili.-.d Il-IIae III 12? 

be- . _i. **!\:at:..f»* ~*I^~ £rug;:.-.o;.t, nj:-p'JC13 vuu digoeted with L*a-e 153 

ax./. :!i„.d III a. : :d the ^r^i/t^; **i«<*« fra^^er.t iaeiated abcve. 

ftp, - - .i: - - -teiy 3 thi^ hi~d III-C«e HI £r-ay...e;; t yuo Jiy_-.-ted with 2 

J2T2222 s 

■^222; 22: 

T! _ f 1 r.wt..'" '-c.^-iivi: — ^«--.^c hyLa *J_ ?e.'c wii * ^5 

< t i'i * d in in <22 w . ir r> « .j pf ci2 .d 

r I T -2^^ HI. "I.e. . ^ait^-. B *.J~ VwK -_ud t- L ^n^f^r 

" 1^ - - - J Ly J* J et + - 1 D.VA wth HI ^„ H-...- III. The 

- . _ _ - . * r~r.s thw 29 L^.. p r *T_a tar *- « I"[ L^a.r.co jw^.c^ Lj 

the -iy^thc^t*^ aa^aeneua soquc^ao i.c hereinafter referred tc ac 



52T2 < 92 ) 



The- ««ractc:r«" «U:»«-Xii^;wUj -ev^e.n-wO hy bride, 'either r.:i;';i ar i 
<ere Jeiaed tc the 5' j.crticr. e£ the Footer VII g2KA ur.d the vector. 

The desired f r;jtg:..er.ta; were eleiitr c, • • ©luted, e::truuted \#ith 
shekel /CHCi. a:ub. 3 and CHC1. -ah. 2, ur.d precipitated vith ethenui. The 
Lhree f .ruy^e/.tsj, pUCI3/Xba I - Hir.d III, *«Fuot«r«« ••>»IX*«--Factc,r VII < ~ini 
:e ~.ojii ) /Hi;.d III -Sot, HI, aod 2' Fuutor VII/Ecc Rl-Xta I were then 
Llgatad ir. 23 ui cf iiaaae. 

"ETD22C s 

2*«a . . . Cjer.erate --orreat 1;; £i* j_ Cwdi^a Ge^ue^eeu. 2 a th ..-.ir.i- and 
r.u2ii-£~a;i;-.r.a. retain a;. 2ea HI eite at the jur.etien Letv/oOi-; the 
•♦Fuutar»* "IJJf*-^ :;i^wu: ^qacr.ac? hybrid ar.d the Taster VII aDh'a yhich 
La ur. artifaat of the sDJJA eicr.ir.^ preaaaa. 1^; udJitiw.., the ~.ir.i-£u_-ic^.. 



jetd::?!? 

C.r.etrt-oti. ; .. of ^^t,;^" ^*I2I-^- r._et»e VII 

^TnH22: 

;r.T!5i :.S2J 

The ~*r_;.t_ ^"I^---Faeter VII uDMA fu-ia.. we.- p-e 
»*raat.r»- ^11!- - c-P^A , ttai * £ „ : . - h;,.. ilv_u -2 



DETDE2C ; 



bETD ' 132 ) 

The fusion pcint ^hoco./; fer the hybrid yictc-ir. wjl fcetvee;. ar.i2iw uisid 
-22 <thsocA±AO) of *»p a; ;tcr«* and the first Iyci.se encoded Ly the 

ractcx VII uD!3A lg^mso. Sush a prcteir. vcuid be y.-^wJed by a 
jti^istir.g of the- first 2C2 bp of the- «r^tcr« aDKA se 

jii of the j.'JCVII21i5 Faster VII ^DKA seqv.-nce except the first two 
sedc/ss. 7c sc-,st;.'uct this hybrid soquense, the «FactC7« 
i/a& first fused to p'JCVII2iiE usint; acr.ver.ient restriction cites. This 
fusion resulted ir. the plaosid FIX/VII/12 Meccribod beict? ) which 
scntsins the first 31© Lp of the? "♦Factor** *--IX-^ cDSA joined to the? 
entire Factor VII sDNA ssquense. To achieve the precise junction desired 
for the hyhride protein, the. 

pETDESC : 

de7b:hm: 




it was necessary to clone the fused 
into M13mpl3. 

y srcall DNA fragment, a £43 bp Hind Ill-Xba I fragment 
isolated ±i on; FIX/VII/12. This fragment contains 313 bp of the 5' 
3#Faotor«* eDNA and 333 bp of the Factor VII sequence. 7he 

by digesting 1 ug of M13mpl9 RF. 

sed as a template in 
■nesis to produce a functional *«Factor«* « * IX'"- •"• -Faster VII 




of 13 bp o 

Factor VII 
The oligonucleotide 



To ...she the •"• ^Factor 
?as digested at 37.degrc 



«IXWVII 
. C. fi 



or 1 hour with 23 units of 



1 ug of pD2 
qtt. HI. 



on of **Fuo;tcr** ♦■»!«*« 



?ETD( 12G) 



»locty-ophoreoiu in 1% agaroso and the 1.4 kb band »cc«tcir.ins the 
Mr ^"t^T«» "sj-csnce uul isolated fro:.: the gel. 



^ETDEEC; 
:ETD'121 J 

Thw as_ay for fcicicgisui activity is based en the? ability o£ •* Fact or** 
♦'lit-'* t; rc?duce the* slotting tire- of piacr.na frovr. «*Factor*« 
*i:i«*--deficioir.t patients tc nerval. It was dene co decc.-ibed by Prcctcr 
t <A:::er. J. Clin. Path. 3S: 212, 19S1 ) . 



5ETDJ122; 

TABLE 4 

*-*Factcr*» activity % active 

;eiis/:.,i polypeptide (ng/ui) 

<ng/; ; ;I> in 

>ay ( . fl:?.&3. 1®. sup. -4) 

latant 

pellet 




«*IX#« polypeptide was determined by ELISA 
n Exoraplc G using polyclonal rabbit antisera to 
Following the incubation of the V7eiis with the 

samples, the wells were rinced and incubated 
with 233 ui of affinity purified rabbit 

conjugated to alkaline phosphatase 
taining 1% BSA and 3. ©5% Twoen 2(2. The wells ex© 



jetd<134> 

As shown in Table 4, 73%-S2% of the •eFcatcr** polypeptide is 

.eoretod into the ;^edia, and about o2% of this is biologically active. No 
'* Factor activity wbg detected in the ceil pellets. 



that the ceii^ 
^Factor 

'*IK*-» activity according to the cb^vo assay wore incubated with Fcctcr 
'Ill-deficient plas:..a but did not affect the slotting ti:..o, indicating 
.hot the activity was due to authentic ** Fact or rather than a 

i-r. specific clotting agent. This conclusion was further verified by 
!epletiOi. uf «*Factor** **IJI*« activity fror. the samples with a specific 
mtibody. I'inotysovon to ninety --ei^ht percent of the »*Factcr*» *«I2:»* 
ictivity was icrunc^resipitated fro... ceil supernatants with a rabbit 
ioiycionai antibody against "' « Factor^ * ♦•IX»*. This antibody also 
iroci,.itotod over 22% f the * »Fact or * * activity fro:.; normal 

ilu-_.u. '•Factor » »IX** activity u„_; i ;.-..:o /ed £„' c: the -vspsrnatant-- 



™s-:i2Si 

A:s . . . ceding ;-. o~ ion joined tc the- ^a. tiai Faster VII taDKA was 
..-sv.st. nested. The vu.'tci , ds-is^ated pJ!7i25, sii ^c-.-iorutcd by inscrtir.s, 
!.he *«Fa«ts«r--* »*I2!*» leader --5' Faster VII sequence f.-o:.: pK7115 and the 
?' Faster VII sequenes f^e:.: FIH/VII/pI>2 into pias:::id pD2, which o^k k : ises 



DFTDJ14S) 

E^pre^sion . . . implicative fori: of pK71I5 was digested with Da's HI 
jnd XLu I and the 553 base pair frayrser.t comprising the * -^Faster « » 
Lesder a-nd 5' Factor VII sequence was gel purified. Flaccid FIX/VII/pD2 
W3 digested uith Xba I and Burr. HI and. 

3LAIKG : 

C. ... of Faster VII, the Jailed sequences ceding fcr a protein 
,?hieh upon activation hac substantially the ea^o biological activity for 
**>biood^« *«ycagulaticr.»* as Factor Vila. 



:l?:s<7> 

7. . . u,* Factor VII, the joined ut?quufloe coding fcr a protein 

■•Jhich upon activation has substantially the saw© biological activity for 
*oblocd#* - "couyuiatio;;* •"«• as Factor Vila. 



3LMDJ14J 

14. ... of Factor VII, th 
;hich upon activation has substantially the s< 
?#bIood** *-»coagulaticr.»* as Factor Vila, the 
followed downstream by a pclyadenylaticn 



a coding for a protein 
biological activity for 



15. . . . cf Factor VII, the joined sequences ceding for a protein 
?hiah upon activation hae, substantially the sarne biological activity fo 
«*bi©cd** « -^coagulation** as Factor Vila, the joined sequences being 
" " " by a polyadenylaticn signal. 



3 < 22 ) 



22. . . . of Factor VII, the joined sequences coding for a protein 
hioh upo.n activation has substantially the du:.ic biological activity for 
"bleed** **coas'j;iation-»* as Factor Vila, the jo 
slievod devnstrea.:: by a pclyadenylaticn signal. 



;laimc ; 



22. . . . cf routes VII, the joined .\'.d±.^ fc: u prctei:. 

*hi ch uativutior. he- --batantialiy the -<_:v.e bicl_ylcul activity f_. 

* "bi.cd-r * » * e c cgul = t ± cn • » ac Fcctci Vila, the? joined! j^uoncic beir.c, 
ft lit -«c?d downstream by a pciyadonyiatics oiynai. 

24. A ;.ethcd for p*cduoi&& a prctaiA having biological activity for 
'*Macd** • ♦rsoofiulotion** mediated by Factor Vila, 
hect coil 




31. . . . of Factor VII, the joined sequences coding for a protein 

j:pan activation hat; substantially the same biological activity for 



I, the joined sequences ceding for a 
substantially the same biological ac- 



activity for 
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jiecence of alcohol optionally with catalase. Suitable 
Lyste-.:.s described can be used to alleviate corrosion and oxidative 
iesrsdaticn in areas each us ail field fluids, circulating water systems, 
#ater storage tanks, alcoholic beverages and foodstuffs. As desired, the 
^nzycutic systems car; be irr. mobilized on supports or used in eclution. 

L. 4,414,324, Nov. 8, 1983, 0::ygen scavenging with onsy:..es; Donald 3. 
Jits.^an, 425/232; 423/7, 12; 435/133, 231, 33S 
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